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Powder Sample 

1. Change the sample type to Powder. Select the data files, and press Load Data button. 
 

 
 

2. Choose the viewing axes, and press Calculate Projection button. 
 

 
 

3. Press Plot Slice button to view the color contour plot of the intensity over the chosen viewing axes, 

or Surf Slice to view the 3D surface plot.  
 

 
 

The plot will look like the following, which is a superfluid liquid He4 roton spectrum. 
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4. Choose the cutting axis, and press Plot Cut to plot the cut. 
 

 
 

The plot will look like the following. 
 

 
 

Single Crystal Sample 

1. Change the sample type to Single Crystal. Select the data files, and press Load Data button. 
 

 
 

2. Select the empty can files, then in Background menu, press Load Empty Can File(s). 
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3. Choose the Vanadium file, and in Background menu, press Load Vanadium File(s). 
 

 
 

Press Yes for empty can subtraction and Skip in the dialog window for Debye-Waller factor and 

absorption correction calculation of the vanadium sample.  
 

4. In the Mask->DCS Mask menu, mask the upper and lower detector banks. 
 

5. Enter the lattice parameters, crystal orientation, and the viewing axes, then press Calculate 

Projection button. Psi is the angle from ki to u, with counterclockwise being the positive direction. 
 

 
 

6. Choose the slice plane. Press Plot Slice button to view the color contour plot of the intensity over 

the slice plane, or Surf Slice to view the 3D surface plot.  
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The plot will look like the following. 
 

 
 

7. Choose the cutting axis and thickness over the other two axes, and press Plot Cut to plot the cut. 
 

 
 

The plot will look like the following. 
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Single Crystal Diffuse Scattering 

1. Change the sample type to Diffuse Scattering Single E and choose Elastic Peak as the energy range. 

Select the data files 20030415_095.dcs.gz to 20030417_035.dcs.gz, and press Load Data button. 
 

 
 

2. In the Mask->DCS Mask menu, mask the upper and lower detector banks. 
 

3. Enter the lattice parameters, crystal orientation, and the viewing axes, then press Calculate 

Projection button. Psi is the angle from ki  to u of the first file, with counterclockwise being the 

positive direction. 
 

 
 

4. Press Plot Slice button to view the color contour plot of the intensity over the viewing axes, or Surf 

Slice to view the 3D surface plot.  
 

 
 

The plots will look like the following. 
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File Type 

dcs_mslice is designed to handle multiple instrument and file formats. To switch among file types, go 

to File->FileType menu. If specific tools for the chosen file type are available, they are included in 

File->FileTools menu. Please refer to Help->How to Add a New File Type for the procedures of 

adding a new file type to the dcs_mslice program. 

File Tools 

File->FileTools menu contains specific tools for the current file type. This menu will be insensitive if 

no tools are available. Details of several tools are described below. 

Convert DCS Files to SPE Files 

For DCS file type, Convert DCS Files to SPE Format button in the File->FileTools menu starts a 

stand-alone application to convert DCS files into ASCII SPE format which can be processed by 

MATLAB  Mslice or other programs. 
 

 
 

Choose one or more DCS *.dcs or *.dcs.gz files in the DCS file directory, press Convert button to 

convert them into *.spe files. The converted files will have the same names as the DCS files except for 

the file extension and they are saved in the SPE file directory.  
 

To combine two or more DCS files, choose them in the DCS file directory, then press Combine 

button. The name of the combined SPE file can be specified in the save as: textbox. If no name is 

given, the default is 'combine.spe'. 
 

Overall background rate and Associated error are used to apply an overall background rate to all 

the detectors.  The background will be subtracted in Convert and Combine operations. 
 

Energy binning size is used to rebin the time channel to reduce the size of data. 
 

Load BG button is used to load background files, which will be subtracted in Convert and Combine 

operations. There are two types of backgrounds: empty can and detector dependent energy gain side 

background. The types can be changed in Option->BG File Type. Once the background file is loaded, 

they will stay in the memory until Clear BG button is pressed. The Clear BG button will be sensitive 

only when a background file has been loaded. Note that the empty can files are treated as powder type, 

i.e., no rotation angle information is stored. 
 

Load V button is used to load vanadium files, which will be used to calculate the detector efficiencies. 

If the empty can background data are present, they can be subtracted from the vanadium data. The 

http://mslice.isis.rl.ac.uk/
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detector efficiencies are divided from data in Convert and Combine operation. Once the vanadium 

file is loaded, the detector efficiencies will stay in the memory until Clear V button is pressed. The 

Clear V button will be sensitive only when a vanadium file has been loaded. 
 

Both background files and vanadium files are selected in the DCS file directory. 
 

Detectors can be masked in various ways in the Mask menu. Once set, the mask will stay in the 

memory until Mask->Clear the mask is pressed. 
 

The data files can be saved as either single crystal or powder sample by choosing the corresponding 

sample type in the Option->Sample Type menu. With the choice of powder sample, detectors with 

the same two theta angle will be combined. The default is powder. 
 

Detector configuration file (*.phx) can be created during file conversion by choosing the Yes option in 

Option->Create Detector File. The sample rotation angle information can also be saved in a file by 

choosing the Yes option in Option->Create Rotation Angle File. The default is No for both options. 
 

The other options in the option menu are the same as those in the mslice option menu. 

Patch DCS Files 

Use this tool in the File->FileTools menu to patch the wavelength info, comment, or A2 angle of a 

DCS file. It can also be used to salvage jumpy files if multiple .sht files have been created during data 

collection. 
 

 
 

To change the wavelength info in a DCS file, select the file in the DCS raw file directory first. The 

original wavelength info will appear in the center left column as shown in the above figure. Enter new 

values in the center right column, and click Patch button to save the patched file in the patched file 

directory. The name of the patched file will start with a letter which can be changed in the option 

menu. The comment in a DCS file can also be changed by setting the ñAllow Patching Commentsò 

option. If only the tsdmin value needs to be changed, set the ñPatch Tsdmin and Rotate Time Channel 

Onlyò option. 

 

To patch the A2 (sample rotation) angle, set the ñPatch A2 Onlyò option. If multiple files are selected, 

the same offset value calculated from the A2 value in the first file and the entered new A2 value will 

be applied to the other files. 
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To patch a jumpy file from .sht files, set the ñPatch Jumpy File Onlyò option. Select the jumpy .dcs.gz 

file, and click Patch button. The .sht files need to be present in the raw file directory. 

Plot Single Crystal Alignment Files 

This is one tool specific for DCS, WAND, and MACS files. It allows one to easily plot the single 

crystal alignment files and fit the peak with a Gaussian function. The detector numbers corresponding 

to the Bragg peak need to be specified. The time channels can be all, elastic (time channels covering 

the whole elastic peak) or specified energy range. It also provides the capability of plotting 

temperature dependence of intensities in specified detectors and time channels. 
 

   
 

            
    

Save Volume Data 

File->Save Volume Data As menu allows you to save the current volume data either in a single 

multi-column ascii file, or into multiple slices. In the single ascii file, the first line is the label of each 

column of the data. In saving as multiple slices, x-slice means the slice is perpendicular to x axis, ie. 

yz planes, and y-slice and z-slice are perpendicular to y axis and z axis respectively. Once chosen a 

file name fname, the actual slice file names for x slices will be fname_x=###.ext, where ### is the x 

value for the slice, and ext is the file extension of the selected file format. The available file formats 

are described below, except for DAVE file. 
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Save Slice Data 

File->Save Slice Data As menu allows you to save the current slice data in four formats: DAVE file, 

SPE file, (intensity, err, x, y) 4-column ascii file, or (x, y, intensity, err) matrix file. The following is 

an example of the matrix file for a 3x4 matrix data. 
 

  3 4   ;nx  ny 
   

  0.2   ;xdat 

  0.4 

  0.5 
 

  -1   ;ydat 

  0 

  1 

  2 
 

0.10   0.22    0.33 ;intensity 

0.11   0.40    0.65 

0.12  -2.80   -1.20 

0.13    3.12    0.00 
 

                    0.01    0.02    0.04 ;error bar 

  0.02    0.10    0.11 

  0.02    0.75    0.02 

  0.03    0.25   -1.00 
   

The slice data are exactly the same as the data shown if Plot Slice button is pressed except that there is 

no smoothing of the data. -1 in the error bar signifies missing data in the grid. A filler of -1e20 is also 

used to represent the missing data intensity.  
 

An additional ascii format PSUTXT is implemented in the script file execution:  

   self->script,'save_slice',directory=directory,filename=filename,/psutxt 

          This format is intended to save the slice suitable for PSU data analysis.  

Save Cut Data 

File->Save Cut Data As menu allows you to save the current cut data in two formats: (x, y, yerr) 3-

column ascii file, or DAVE binary file. 
 

The cut data are exactly the same as the data shown if Plot Cut button is pressed. 

Save Projection 

File->Save Projection As menu allows you to save the whole projection data in a multi-column ascii 

text format. The first line is the label of each column of the data. 

Execute Script File 

A script file should contain executable IDL statements. The following is a list of operations that can 

be included in the script file. 
 

self->script,'load_parameter',directory=directory,filename=filename ;load parameter file 

self->script,'load_emptycan',directory=directory,filename=filename,combine=combine,$ 

          angwidth=angwidth       ;load empty can file 
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       ;The combine and angwidth keywords are used in the diffuse scattering. If combine is set,  

       ;files with orientation angle within angwidth will be combined. If angwidth is not supplied, 

       ;the default self.angwidth is used.  

self->script,'load_data',directory=directory,filename=filename,eief=eief ;load data file 

self->script,'calc_projection',temperature=temperature,dwu2=dwu2  ;calculate projection 

        ;The temperature keyword is used as the sample temperature for certain intensity types. 

        ;The dwu2 keyword is used for u2 in the Debye-Waller correction for certain intensity types.  

       ;The default value for dwu2 is 0.  

self->script,'save_cut',directory=directory,filename=filename,xye=xye,dave=dave 

           ;save cut to a file 

self->script,'save_slice',directory=directory,filename=filename,dave=dave,iexy=iexy,spe=spe,$ 

      xyie=xyie,smooth=smooth,filler=filler ,psutxt=psutxt   ;save slice to a file 

      ;The smooth keyword is used for smoothing the data. The default value is 0. 

      ;The filler keyword is used to represent the empty grid data. The default value is -1e20. 

self->script,'save_volume',directory=directory,filename=filename,smooth=smooth,filler=filler ,$ 

         slice=slice,iexy=iexy,spe=spe,xyie=xyie,psutxt=psutxt 

       ;Save volume to a single multi-column text file if slice keyword is not present. 

         ;Save volume as multiple slices when slice keyword is present: 

         ;slice=0, x slices (ie yz planes); slice=1, y slices (ie xz planes); slice=2, z slices (ie xy planes). 

         ;iexy, spe, xyie, and psutxt keywords are combined with slice keyword to specify the output file  

         ;format.   

self->script,'save_projection',directory=directory,filename=filename ;save projection to a file 

self->script,'keep_current_plot'      ;keep the current plot 

self->script,'plot_cut',overplot=overplot,title=title,legend=legend  ;plot the cut 

self->script,'plot_slice',surfplot=surfplot,title=title    ;plot the slice 

self->script,'plot_volume',title=titl e      ;plot the volume data 

self->script,'set_parameter',name=name,value=value   ;set parameter 

       ;The name keyword is a string or string array. 

        ;value is a number or array of numbers. value and name keywords must have the same size. 
 

In 'save_cut' script, set the xye keyword to save as a text file. In 'save_slice' script, set one of the psutxt, 

spe, iexy, and xyie keywords to save as a text file. The file formats are described in the save slice data 

section. 
 

In 'set_parameter' script, the names of the text box parameters are shown in the figures below. 
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Save and Load Parameters 

To save the current settings in the main window, click the Parameter-> Save Parameters button. A 

file selection window will pop up. The default extension of saved file is *.prm. If no file name is 

entered or selected, no action is taken. 
 

To load a previously saved parameter file, click the Parameter->Load Parameters button. A file 

selection window will pop up. All the parameters shown in the main window plus some options will 

be restored. However, previous data and projection are not loaded. 

Change Self-Shielding Factor 

The self-shielding factor is used in background subtraction according to the following equations: 
 

  I    =  I1-ssfactor*I2 , 

  dI  = Ä) ÓÓÆÁÃÔÏÒÄz)  . 

Change Smoothing Kernel 

The smooth kernel for smoothing the 2D slice data can be changed in the Parameter menu. The 

default kernel is [[0.1,0.2,0.1],[0.2,0.8,0.2],[0.1,0.2,0.1]]. An error will be displayed if the entered 

matrix is not symmetric. 








































